We performed lymphocyte transformation tests (LTTs) for toki (angelicae radix) and ogon (scutellariae radix) on first-visit patients who had never taken Kampo medicines. LTTs for both herbs were positive in 12 of 14 patients, suggesting that LTTs for these herbs are unreliable for the diagnosis of Kampo medicineinduced liver injury.
In vitro mitogenic activity of 16 herbs (5, 6, 12, 14, 17, 18) and three Kampo (Japanese herbal) medicines (3, 16, 19) has been demonstrated in experimental studies. In addition to those reports, we have encountered false-positive results in lymphocyte transformation tests (LTTs) of 17 herbs contained in Kampo formulae (9) . In the LTT, mitogenic activity is quantified by measuring [ 3 H]thymidine incorporation (2) . Because the LTT is widely used in Japan for the diagnosis of druginduced liver injury (4, 13; Anonymous, Report of 3rd Meeting of Drug and Liver, p. 96-98, 1978), liver injury has sometimes been misdiagnosed as Kampo medicine-induced liver injury (7) . Few physicians were aware of such activities of Kampo medicines (8) . The problem of false positivity in the LTT has scarcely been studied under clinical conditions (8) . It is unknown whether positivity in the LTT for medicinal herbs is frequently observed or not in actual clinical situations.
toki (angelicae radix [Angelica acutiloba Kitagawa]) and ogon (scutellariae radix [Scutellaria baicalensis Georgi]), which are contained in numerous Kampo medicines, may be considered representative medicinal herbs. A report has demonstrated the possibility that the incidence of liver injury related to ogon may be relatively higher than that related to other herbs contained in Kampo medicines (10) . In the present study, we conducted toki and ogon LTTs on patients who had taken no Kampo medicine in their lives and consulted our department for the first time.
We enrolled consecutive patients during the period of July 2001 to March 2002. Patients who were being treated with corticosteroids or immunosuppressive drugs or who had experienced drug allergy were excluded. Informed consent was obtained from all enrolled patients before examination by LTT. Toki and ogon purchased from Tochimoto (Osaka, Japan) were used. Each herb (5 g) was added to 600 ml of water and boiled for 30 min. The boiled-down extract was submitted to Bio Medical Laboratories, Inc. (BML), along with blood samples obtained from the enrolled patients.
To examine the effects of herbs under actual clinical conditions, LTTs for toki and ogon were performed by BML (a laboratory company widely used by clinics and hospitals in Japan) as described previously (1) . Briefly, mononuclear cells were isolated from the peripheral blood of each patient by density gradient centrifugation and washed in Hanks' balanced salt solution. The cells were resuspended in RPMI 1640 culture medium supplemented with 10% plasma from the patient to be tested and 5% serum from AB-positive donors. Serial dilutions (1/190, 1/570, 1/1,710, 1/5,130, 1/15,390, and 1/46,170) of the extract from the two test herbs were filter sterilized before use and then incubated with 5 ϫ 10 5 cells/ml for 3 days. Phytohemagglutinin was employed as a positive mitogen control. The proliferative response was assessed by measuring [ 3 H]thymidine incorporation. Radioactivity was measured by liquid scintillation spectrometry. The stimulation index (SI) was defined as the counts per minute obtained with the allergen divided by the counts per minute of the negative control. The LTT was considered positive if the SI was 1.8 or greater according to the BML criteria, which have been set up for Western medicines. Other LTT criteria in Japan also adopt a similar SI value as a cutoff point (11, 15) .
As shown in Table 1 , 14 patients were enrolled. Most of the patients who consulted our department were from various areas of Japan, but one (patient 6) came from Bangladesh. The lymphocytes obtained from all of the blood samples responded sufficiently to the T-cell mitogen phytohemagglutinin (Table  1) . LTTs for both toki and ogon were positive in 12 (85.7%) out of 14 patients; in 2 patients, the LTT results for both herbs were negative. The SI values of most patients peaked at a dilution of 1/1,710 or 1/5,130. In the two patients with negative results, the counts per minute of the negative control were relatively high compared with those of all of the other patients, except patient 11. Therefore, the LTT result may have been influenced by, at least in part, the counts per minute of the negative control. The mean SIs of toki and ogon were 3.0 and 3.1, respectively. This result suggests that Kampo medicines are likely to be positive in the LTT if judged by the usual criteria in Japan. Laboratory tests, including white blood cell population counts and liver tests, were performed on 12 patients, and no eosinophilia or liver injury was observed. According to the Kampo diagnosis (sho) of each patient, various Kampo medicines were administered after examination of the LTT result. No liver injury or other adverse reactions were observed thereafter.
Whether the establishment of original criteria for Kampo medicines would be useful or not should be carefully assessed. We recently reported that the SI for each Kampo medicine in patients with Kampo-induced liver injury did not differ from that in patients with other liver diseases (10) . Therefore, the establishment of original criteria of LTT for Kampo medicines may not be useful for the diagnosis of Kampo-induced liver injury.
In summary, LTT results for toki and ogon were positive in 12 of 14 enrolled patients who had not taken any Kampo medicines. Although drug-induced liver injury has been diagnosed on the basis of LTT results in Japan, we are convinced that the LTT is unreliable for the diagnosis of Kampo-induced liver injury. The clinical course, exclusion of alternative causes, and reaction to readministration are useful in the diagnosis of Kampo-induced liver injury (10). 
